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I 

ft Lfcjs«f **-r s c f: *«fiR -r af4«*n 
1 IS«©f*«*o if ^7 -< * y . 

^\i-L.^tmtm^u{f^y^ •yi'jjt^y k:Aa*L* 

y msmifm^msv3bK>x. 

CT, BuC««*Dy^7-<"yi'p«*y*5a#-rsit}a 
rcnt^mmt-r^imt^oir'^y'fyi/yi'e^jmm 
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2 

:7 -y ^ ^ U tSiB{i9)t#S©luffi^^)fe e 

-i»o3feES©)«ai??iRiMr;k:p{ y s^^i-^^-^vstf-y-e^i'^v 

>y ^ ^ y )t««fa® s^SMo 

2-o©73iRl<^)^»?lJ:iHl«g^l!i-&Li6S«l^<i7Lfcc: i: 

m^m 12] mi jSfi<^>jR^^i!i*>e.*a RiT^ 
^0m^yi-i>.^mdim^r3if^y^ -yi^^tyicA 

■r « ffi*^ 8 |B«<3D«cad-^ a 7 -y ;^ y Jtita 

cn^i 33 mmmi^mm^^mit. mam^ 
30 «i*flix./fcci:*i#ak-rsn:*«i 2e«©««3^o 

CW*3g 1 4 3 tijlBf*S*a if ^7 -f -y i' ^ * y t±fJ 

40 5ffl*3S8se<D{*a*oif^:7^-yi'^^y. 

1 5 3 |yef*ll*a if ^7 w -y ^ * y OS 

tciSCT®«f*<fr??:Stt{bXt±3Rgttftr 5M 2 jgg 
ooy- hJtif-A*l9Sft«*aif^7^ -y i';<*y \c 

8~1 4£«of*«*nif^7'<'yi^;<tyjl&it«eS 

•y -fe > h ^f ;t- W-r 5 c i: ^#15 J: -r 5 iS«« 1 
JO 5 e«o(*Sld-x n if ^ 7 ^ .y i7 ^ i; jtitaeSS^S 
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3 

So 

iBo 

CO 0 0 n 

)feif^i5^s^^ii»cii-rs, 

CO 0 0 2] 

U 'VX'T A*^ftJ?.nTt^5o 4->D -v ^ ^: U 
MAtf. -;j-:?m'J^>>AL i Nb03«:if 

mmfefeO 1 0 0 0^'l'>'J|jU:Oai*i»t>JfeA;^J''^^'— V 

Co 0 0 3] @l»i::fel-'T. XV3-^r2 5l±. 

l£m. 4 8 0 If y h x:^6 4 0 If y h Ov'— ^'ffiJIJklM'^ 

M^»f2iiSli<0T F TffiSa^S (Thin Fi Im Transi 
stor Liquid Crystal Display) (SUT^ LCDi:fe«/> 
■5) (D/t^fl'iS:li(D^mit^m (SLM: Spatial Li 
ght Uodulator) 1 ZtCj^tij-TSo 

CO 0 o 4 3 ^mms 1 2 #ffi'^—:^fc«isr 

5»E4 8 O tri^-fe;VX«|6 4 o yf'>-t)V<o^m9!mM&. 
Mi**ti;fe->^J^:^7l/e-A*xv:3-^^2 5*» 



(3) i^Bg2 0 0 0-2 8 4 6 7 1 

7«#»C)t^iiL, ^H^nfcv-^r^-^Hf-A-r**)^ 

§§1 2am^^t^T-36s*ffi-?->^5ij7^-iJ(3Di^sffl 
" 1 " k:^S^bT'>iJ''-f ;Hf-A*ji3i^-ii-, iistt 
"o" \ciSm\^T->yi- l.^mSi-r&ct\ci: 

70 CO 0 0 5] UVXl 3*:A-i^Ti*a:a^ai^ 

=Fmmti^tm4^oif^y^ •y^'^tU i rtfcSSrW? 

2:^^7c¥S7^-^'^^S^Sgair5eittcj;»). 3^ 
20 7c-r-^»IBS*WB6i:*S. 

CO 0 0 6] sssnrc7*-^»*»fli*pi^^7-f -yi^ 
1 *^e,3^-rs^tca. m^)fee-Ast;#M 

)l£if- A<DSM-r SffilgE® ^^'i^:^^i:|Rl^^•|5S^^: IrI i; ai* 

CtiUi^K)^ i$mt-xny^y ^ y :A^V i p«gjc 

T^^mSOCCD (Charge Coupled Device) 2 2^ 

^*>tl5o CCD2 2t±. Alf>t©WBf:g:m»m^©^ 

a^^aaiS^^r'ri— ^''2 e^^aii^j-rs. 7^3— 2 6 
CO 0 0 7] f*aj^ai^^7i'-yi';>{*U-et±. ±ffi<D 

^(oxktn p A s <i i: »c<fe t> ft m^mms^fi 3 c 

2-1 4 297 9^, ^Bi^Fl 0-97 1 7 4^»J:I5« 
coco 8] 

C5M8*^ii¥Sfe L J: 5 1 "T sma] 11 ♦) jl. L prSg*:*:SS 
bTft:S* n 7 w y 1^ ;^ ^: D ^IX a 3 

^-tiy^y^yi7;t:ev mm&mif CCD W^m^^oPa 
50 Sfc::*:#<Bi*>-3T<So coifc*. tS^lEHes-rsH 
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pgg*^e, c c Dffl®^s-i?<^p^«o)t^2i^M^ii<^)-r 

*liF*m^O««fflrt»CJRi6T:fe3b^5&ttntf ft ft*>r3 

CO 0 0 9] $;rc. ies^^g1i%§E@||^B-?S3b/t 

{m^^'a 7 -f ^ * U %fSiD)t1t«f2gB^B 

[0 0 10] ^<n?2^%BB<?)gff5t±. iS««T'T5$/<;5i 
[0 0 1 1 ] 

ISC T^ra^ tifc BiT^^^Jt i: "si^w&m^ 

[0 0 12] *5IRg©f*a[*ay^7-f •vi'><tUt43 

[0 0 13] *5IM<D{tS*ay^7-<'yi'^*U»cfe 

'^y'{^yi7yt^V\c^\,^Xii. 't<D)ff^m^^'i:<DfBi 
[0 0 14] :^m^<om^:t-U^^y ^ y ^7 yt^VK:^ 

^ISi^tm^-^uif'^y-fy^y^'eV^^m^tEUi^t 
(441*0 y V 7 -y ;< * U k: 5#Ha3ie^Si: . 
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6 

3t«:«IUit-S^tB#®i:. ^^r^im^-m'^z^y ^ y 

[0 0 15] *5IBS©*t:®*ny^:7w>';;i'pt*UJt1f 

SiSjS:2oo?^i&iU:¥fT^i&-*bi{)5i:i:t,»Cx 
[0 0 16] *^<D(4:a4-xa^^:7-<>y;^^^U)t1f 

#ai:-rs. *^©ft«*ny^-7'C>y^';<*yjt1S 

[0 0 1 7] *5IWO««*oy^7-f y^y^yjtlt 
^SSiff^^lc^i^>T». mii$S<oiCzm3$9!«^7ti^& 

^*yk:A«-rs^iS#sgJt#s^. ^e-icti^rcc 

i:*#ISi:-rSo *^©««*niy^:7wyi^pt^y 
3fc1t«sa5S^SBU:feV>Tt±, tuE3^ifi#M^#® 
t±. t^Jf2<*fll3^D^^7'<'•yi';^*y«r^^'^,^^^:l3fe^l 

[0 0 18] 2ti:%WtD(*a*ai^^:7-f •yi' ^*y)teff 
^ESSi^Btc^fev^Tti, iJEiiMi^De^^^wyi' 

AS*-rs{itBSl«)ffl#M7t^ai:. iijl2<iffl8St«)ffl#M 



-4- 



7 

COO 1 9] :^¥&m<Oiiim4^ny^y^y^yi^yj^j^ 

■rs. 

[0 0 2 0] 2f:^WiO«:gt*Di^'^:7>f -y^^^-UJtlff 
[002 1] 

•To ^^»cfe«,^Ttt. U— »f 1 53b^e,ailt$nfc->y 
-Ai:±:)?'xMlRl-r5#MJ16tr-A0 2-p»c^^tt. ^-n 

[0 0 2 23 e— AX:^y y^t\ 63&ajaLfc2/i^±;l/ 

e-istin i/v h n— ^{c^j^sns if(l->-v -y »c J: 
•3>te-2xtDf*«*a^^7-<' -y i'^tt 'J fcM«#-rS^ 

8 0 xg|6 4 O e^-lr;l/C»2:^7c¥S<^L C DTfet). 

tc^-rso ^KJt^iisi 2»cit)feg--?-v'7"-:> 

^ft2i^7clS?>'^3»->k:J:»3^ra^p;jn;rc^. 7- 

if7y^yi7yi^V 1 OlcmjfeSn. t^ftd-^a^^^^^ 
yi'^^rU 1 0rtk:7-UxiEgS»tLTie»^n.5<, 
Rtt«:}g«©f*«*oy^7-f •y^'jjJty 1 Ott, 
Xl 3JCJ;57-yx®*^(*a:*;D^^:7Wyi7;<tU 

1 0«|sl«Bt*fS;iSi:iF?fi:*SJ:-9fcCT-r5, 7* h 
y y^i'T^'f :?^Sf*o««*ai^^7-<' "y i'^^y tt 

[0 0 2 3] #ga5fetf-A>t#^Tt±#.^7te- 
7Stf 1 SiciDSWSn, tm^oif'y 

Xl 3*>&0^^3te-Ai:iEllS-«i:TT^Uii)3i^ 



(5) 1tgg2 0 0 0-2 8 4 6 7 1 

8 

ffi±Ta*<. ^-yxBcD^tsxttH-^T^-rsi-j 

U:5^-l 8, UvXl 3*HO)te¥^*iBB-rs. ^ 

^^t^f-i^&l^#5S?fc^^-A^if*«3^D ^^:7 -y ;>< 

CO 0 2 4] (*«J*ai^^7-f •yi}';'t*y 1 OOfilllffiT 
^-r:t- K3 0*^ftSK*;Dy^7'fyi';><*y 1 OtDfid 

^OJt%#^T'^/^S, Y-hmitmt^oif^y^yi7?t. 
*y 1 o4«o3fe¥j*/^i'-i/o^WEX«#N^K:;£;uT 

«*6-r5. y-hJt#eT?*5X-/^-;l/5^-yfe>h 

^^''f*- H 3 0 ay- h jttr- A^ftigsMa y 
^^*y 1 o'p(omm^u^m^<o^mt^mmicm 

20 ^LTggif-r5<fc-5U:EB^ti. n^- ha— ^ 2 0 tc J; 

*):ir>^ymmtEta:i^^o y-hJtfcr-At,. Hat 

5^-r*^»c. i*«*ay^:7wy^'^^y<DiHi«ehf?Ma 

&*>-^, ratt«3B*ay^:7Y-yi'j<*y©Sl©i*f!M* 

AStf#M?te-AMlffi:y- h)l£e-A%t,32S«-<i- 
TVS. 

CO 0 2 5] C<0<t'5fc> T^-^f^fS^fSt^kllim 
^Jti:#M7ti:y- b7t2:*PI^»c#Sd-.ay^7-f >y 

m^f^mii u--*fm^m<D ^m->^ <y t-m®? ti 

S. f*s9t*ny'^7-<-yi'y^^y(t'»C7— yxffi*^t?aE 

•rss^, 7-yxffi-e«m^jfc<o»tfEft^g:*:-t?*so 

T% c<D^i^^^^m-r^y~v:t.ts±<om^yt(DQ 

^ Jfe i: #MJfeb^=F^ ^ i 7 * h y :7 ^ ^ 7^ 

35»^«s<, ^met.m^ytt^y~vxm<ommi,v<tt 

CO 0 2 6] Rtt(*<D«s»*ay^7-f y i^;^*y 1 O 

tftssi 9fcaie?n, m^7—y}V\ 9 a**-rs±T 
^ 2 o t <fc t) f^-:/;n 9 a <osmRzf±T»m^mm 

50 [0 0 2 7] {*ffidxDy-77^'.yi^j>{q&y 1 oa. 



9 

9 ttmrn^ 1 9 cDiHiteW t. -sc-r s * 5 x 

-mi 9 a±k:EB?nS. ffiiSSPl 9<!D|5I«EJCJ:t> 
02 40^91 A <0^[Rj»c^*:8t*n^^^7-f;'i':j<*:U 1 0 

0«:lH]li^-&5o f^^^ioy^^-f -y 
fc««*;ndf^:7-f •y;';;<*y 1 0 ft^^cBJ B ©Ta IrIJcIhI 

^if set Kit). Tgf/^^'-voiBssft^iHiiEU n 

[0028] -r— :r;H9ati. @ 4 Icg^-T J: -5 fc, ± 
T^»«« 1 9 b»cHa*nfc'<-Xfc*S X y z X-r 

-5^1 9 0Ji»CjlISfCiWi«B*tlfca. PStfeXx- 

V ha-^ 2 OtCfc t) W»?tlsmfiaBllllE#Sfc L 
?3lRl*z75riSli:bT. 5^1^ 1 3SC;2 1 <0;<Uv^:^•^- 
fc. a> /JSl/9Xx-i?»4^-n^'nm^*lRlk:M4:2 
MX'^-i£t\^m.Z^h\.t 1 iS^±t*i,^ 1 ^tcTm 

4-^a -y i> 'J ^ z 7j|RiU:#S-r •? 
•y ^: y * X 7^lRjfc#«-r tJ fcTlHHi-r*^^^ 

j«(*<0fiffl?:Pl[-r5o xyz;^-r- 
>^19 0a, SStCa^^idfc. xy z:7^lRlk:!te3iL 

[0 0 2 9] COidJC, -r— :r^H 9 a«jK«:fic@tl 

S#@ti> ■»«*n^^^:7-r-yi'^*y 1 0^. 

li— AOjm^^cD z :&|RlMt;»i:;>< U v?;t-f ;l/¥ffiy 

z TBRtf tJ- v'^f ^I'Vffi X z T®tc?-n-?n^* tis a 

SEJieKOJiatttSJt* 2 OflD X Stf y I^kiTfTS^fft-a: 
L.4{>Sti:fefc. a^3tK0Jfetfl^»3Stf2O<^)xStf 
y 7^(flI«0S •? U:^-ti€tillIiBgJ»)-a-L»6S®®*iiAT 
3>hD— 920«x 3l&Kai¥a<DCCD2 2*» 

X X -y * H T'SS) L Tf^Sd-^ a 

^-f •yi'^*'; 1 0^^-t^^^m.<O7—-:/)\>i 9 

[0 0 3 0] ^C,lc, )t«lffl?aoCCD2 2k::teV->T 

x-:^;n 9 ai:igai««a#S3b^&©ffi«at»ffl 
mfflBilS^S 192 CCD22 ©sjiai*. 



(6) #§32000-2 8 4 6 7 1 

10 

y zW^RU^i^iiJVW^x z¥®k:-?-ti^ti-^$ti5 

mmmi<oim\cmmtsi 2 o<d x y TaieaicTfrsa 

t/y7^lRl<D^«?k:^-n^nEte5^1&-&bi{>So nvha 
— ^ 2 0 ti. )teKai#g£D C C D 2 2 *^ e><OfiiW*46ffi 

•y:/^-:J'«:HT-^LTC C D 2 2<0tia*©i!l-»i-L 

«)iiSLTt^s. moiimmm^mi szimmmstm 

[0 03 1] Rttf*®j}->aiJ^7:7-<'-y^^*»; 1 Oliffi 

ES^^laE«B^«:J:»>Ra^*«d-^cly^7-^•y:>^^r'J 1 
0 -vffig^nfc^, !»X»i^»oaiink: J: »? R)ft<*« 
*atJ^'77'f •y^;<^^V l 0k:^J6^a^4aTi,^5. 
[0 0 3 2] ^©■^^S^©B]iin^tcJ;S^S 
20 fc* »3^^ftLfc&B8ti6«a«*?* 1 

SSfSCfC. «tl}*t.bRlii5S:4*sBI*ay^:7wyi^ 

i:««T»$S. mtfv ^fa^aoi-^-y^yi/rtk:! oo 

*t>T^i£fl:U ^a&<4«ahoi?^7-i"y^j>«*y»c 
io 7 -y ;>< * U «r«S bfc $ t , 3fe1««eSS^SB 

k: C C D &t«*ffl5^a 7 -y p« ^ y «D&Bii«5* 

[0 0 3 3]mtf. 06 (a) cOJ;^*a^5rl#fi[ 
i:bT06 (b) <03;.r)\cmmmc—mcWM\.tc^m. 

Sa/J^*ffi) icffiS'-^-i^i^b. *B|;l-.a^^:7-i'-y 
oooc^— :/<o^gES^^3ii*x.5. iKDt^nA 

^g<D2 5 O'^— i/B^, 7 5 O'^— ;^l«lcKSl<D(ar 
B»a&ffla«/<5'-V (BI6) *£@!LTfe<. C<Di 

50 »&tt5a6afifs^i2;tfs) ci:-e?-ne>®egtSf*H 
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[0 0 3 4] — 75r. lf4^^^::fe^^T«, ±m(0^^\cL 

(Om^lCi: tJ 6 a <OKSMt;fc;^-/^— 

K3 0©:J-7^Jffll;&fft'>5^— 1 8*^ 

Lxmy—vx^uiyxz i ^jI-^tccdz z^na 
n^m^^m-r^. c c d 2 2 M^iff 

[0 0 3 5] CCt*, 3Vha— 92 0<DSrj@|Hcj;»?{(i 
Tfei^v tt«^i6fli©a^E5IJt±H6 (b) Jf>H7flD 

<fc •? icmm^ts:iE^m^E(om.mm^m$&:mcmmLx 

[0036] m^^<Oi>(D<Dm^i>^ C C D-S^SH^^ 
«x ^®ft^*^#«E-rSx zS-^flDAIf)teflDx?5-|^<3D*g 

^^^nrt-'SS^ti. (i^5t%@7c!)j;d*:^ipj-eA 
w?-ii-5<D-e»±*<. 07OB»*9oafEite5-a-gia 

[0 0 3 7] #iS#T'Sl^fcffi«8ti6(Ox^-«^;gr^ 
fefBfl!*:tnS4:bTaHi i (a) «!DJ:^k:#— o®ig 

5*^e.-efeSo -fcT-ai i (b) ~@i i (d cdj: 



C7) #BH 2000—28467 1 

J2 

S c i: T J; O ±€ 'J' X-=?- v:&5|«-r S c 4: 
(g) —01 I (i) «DJ;3>cH^J«r^tcE5iJ-r5 

[0 0 3 8] 4i:iysj^.^T'(i, fts^wea^:^ 

a^97^-y^^*U 1 OCi^SJte^^lRl 0^BIA) 
<0±T^«lX{±IiItelf!, (^91 B) <D— 75r<0*^fTdi^ 
IftM^ilffl L T . — 77 tOi?*® ^S^fr ^ <1 1 1> -e ^ 

D 4*^97 W<;'^;<^U 1 0^DigB^J^i&:)5-|6jflD:^f6tllI 

[0 0 3 9] CiOi^fc, SlSEe<D^^fc#ggje© 

fiftHi:Lii>5S*S^2iS^gcDiSgtDy- hjt^&f*:** 
Di^^7-<"y^'p{*yicAI*«-i*T> 

30 figsnso 

[0 0 4 0] li^3fet#MJfc<D)tigk: i ifigo^— »f;& 

40 0 30®Jfc*^3!5MLfcgi5^^fc«^*^^g$n5. 09 
Atf. H3k:g^^j:-5k:. t^— r/H 9ateAsntt«: 
ft:S*a^-97-r •yd:'><*y l OtOlelfeiaStJtJCDlHlte 
t**). ail-^®— ^360*5^EgJ (2^ST'5^ 

iiV-hmcii\^ximmc^L,x. mtfixv^-y 
^u<— S3 6ofi»ss-r«o ciiD«if^*$8»>jg-rc 
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[0 04 1] f£^K. i&<o^mfS^tvrmi zu:. m 

iSattiv 1^-fii^4^uif^y^yi/yi.^\j 1 0*^1^ 
-OSSt?7k¥*lql (x*|Sfi) »ci^-rsJ:3k:7^-:/ 
;H 9 a^3>ha— ^2 0»cTfllffli-rSo :^fcll^tc 

[0 0 4 2] ^tct^ic^ i&<0^m^m'Cf,i. 0 1 3 1 

mi£^x{ifm^-x2^=^y^^yif:^^V 1 0 rt<D 1 j^iti^i 
s. 

[0 0 4 33 COe-AXrU'V^'l 6, 5^-1 7S 

1 3<DSIJSJglSl?»±^ «f— AXry-y^fl 6 b. S^- 
1 7 bSt/|5Iifti^E©ia®||l 8 b3b>e.*SfiiSg^«6ffl 

S«l 8b«Jieag*>t,cr)¥ffiSS*^&^«ffijS^«r^-r 
S„ «J^— UVXI^I 8 Ofc<fc^TSI«i^Stt. IR^ 

nms.^^t^, coBisi 8 b^mift^-ii-sjii^icj: 
[0 0 4 4] ^^ibmmmm^o^tcibmmsLo^mmt 

*^aje.nTt-«S. @1 4 0J:3fcf*SI|*;a^^7-<'-;'i> 

50i5taiSlE«r#^Si:. H 1 4 ftJCA B i: A DA'l?ffi*i 
[0 0 4 5] 



(8) ^mzo 0 0-2 8 4 6 7 1 

CStl] 2 d • s i n 9=tnA (mtiSa. Oli^m 

[0 0 4 6] dCT'. prT»©3*MS#fig)tfcttl£t'«SB 

1 8 h(OmM^lS¥mt-X2^^y ^ 'yi7^^->) \ OF^ 
[0 0 4 7] EaSSSl 8 btOX-r 

•7:7w'«;'i'p{*y 1 ooffiB^mw^t^So 

[0 0 4 8] m \ 5<07a— ^-V— hfca^-rXT^-yy* 
Ji^^ffLT. :3>ha— ^2 0*^^:if>ai^-77-^ 
^yf-^^} 1 0<D{ftBMffli**-rfft\ ^-LT, 

i^*^:7-r«yi>;'(^ryji:STn{f. 
3 h D-^ 2 o ic J: 5ffiB^Si±x Xv^ -y r s uc 
io T. ffiasjtf*-ea5 sfi^j}^ a y -7 7 -f -y p« -t y ^jts 

fCT. i^^r-y^fe aSt/6 b«r|fll3T2^-\"y3» 6 CO* 

7^-y:/^^— 3f*ffiij|LTCaffi||l 8 b*|Hll&*bi6100 

{*:S*ni^^:7-c>y^r;/:E.y'NAS#-rS. X7^-y/S5 
40 fcT. ESSi5»<DfiiBi*i&flaiSlS<o#iEXt±^M#fiE*19J 

«-rSo ssas*<DttBSst«>«a®*^*s*&. x^^-y 
m^^^-r^. x7^-y:/s 8»cT. ^•^v^osjmfii 

l^S^-rSo Xx-y:rS9fcTx xyzX5^— >?1 9 
0*xy zTSri^tfflfiLT, ¥fT«I&bTai3f|-rS» 
X-r-y:/S 1 OfCT. ffiBx^-S^*'S/h*>S3b^«:« 
50 giJ-rSo ffiBx^-<i^*^e/hT-*l>il^, Xf^-yys 



Jt 1 



15 

y^Sl lk:T> dT.'r—i^^yi&f^lcWm-t^mm*:} 

«/^T'*:t,-'^. Xx-y:/S 1 5%^t)jl-r, fe«x-7 
-fl^*^g/hT'*5il^. XT^-yysi 7»CT. A-i^V 
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(54) VOLUME HOLOGRAPHIC MEMORY OPTICAL INFORMATION RECORDING 
REPRODUCING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a reproducing 
device wliich can record an interference pattern with 
high density and which is compatible by preliminarily 
forming a nonvolatile refractive index grating 
corresponding to the three dimensional optical 
interference pattern between a signal light beam and a 
referential light beam. 

SOLUTION: The signal beam passes through a shutter 
6a, light beam expander 14, spacial optical modulator 12 
and Fourier transformation lens 13 and enters a volume 
holographic memory 10. The referential light beam is 
reflected by mirrors 17, 18 to enter the volume 
holographic memory 10 and is crossed in the medium 
with the signal light beam from the lens 13 to interfere to 
produce three-dimensional interference fringes. The gate light from a superluminescent diode 
30 activates or inactivates the refractive index.grating according to the presence or absence 
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of the optical interference pattern in the volume holographic memory 10. Thereby, when data 
is to be recorded, the signal light, referential light and gate light are made to irradiate a 
specified position in the volume holographic memory 10 in recording the date as a refractive 
index grating. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Volume holographic memory characterized by having the refractive index grating [-izing / the 
refractive index grating / un-volatilizing ] corresponding to the optical three dimension interference 
pattern of the coherent signal light beam and coherent reference beam beam which consist of a 
photorefractive ingredient, and which are volume holographic memory and were modulated according to 
the image for positioning. 

[Claim 2] Said refractive index gratmg [-izing / the refractive index grating / un-volatilizing ] is volume 
holographic memory according to claim 1 characterized by establishing impression of heat or a heavy 
current community. 

[Claim 3] Each of said image for positioning is volume holographic memory according to claim 1 
characterized by consisting of the discrete image or continuous image arranged at point symmetry, 
[Claim 4] Said image for positioning is volume holographic memory according to claim 1 characterized 
by having been dispersedly arranged for every page of a predetermined period. 

[Claim 5] Said image for positioning is volume holographic memory according to claim 1 characterized 
by having concentrated on the predetermined fixing field, and having been arranged, and having been 
arranged for every page of a predetermined period in this fixing field. 

[Claim 6] Volume holographic memory according to claim 1 characterized by consisting of body of 
revolution of the uniaxial crystal equipped with the optical-crystal shaft in parallel with the symmetry 
axis of rotation inversion. 

[Claim 7] Volume holographic memory according to claim 1 characterized by consisting of a 
rectangular parallelepiped of the photorefractive crystalline of the uniaxial crystal equipped with the 
optical-crystal shaft in parallel with the one flat surface. 

[Claim 8] The support means supported for the volume holographic memory which consists of a 
photorefractive ingredient, enabling free wearing, The reference beam means which carries out 
incidence of the coherent reference beam beam of the 1st wave to said volume holographic memory, A 
signal light means to make the coherent signal light beam of the 1st wave modulated according to image 
data intersect said reference beam beam mside incidence Perilla fiiitescens (L.) Britton var. crispa 
(Thunb.) Decne. in said volume holographic memory, and to generate an optical three dimension 
interference pattern with said reference beam, A detection means to detect the diffracted light from the 
refractive index grating of the optical interference pattern of said volume holographic memory by the 
exposure of said reference beam beam, It is the volume holographic memory light information record 
regenerative apparatus which ****. Said volume holographic memory has beforehand the refractive 
index gating [-izing / the refractive index grating / un-volatilizing ] corresponding to the optical three 
dimension interference pattern of the coherent signal light beam and coherent reference beam beam 
which were modulated according to the image for positioning. The volume holographic memory light 
information record regenerative apparatus characterized by having the medium justification means to 
which the location of said support means which supports said volume holographic memory is made to 
move according to the signal corresponding to the image for positioning from said detection means. 
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[Claim 9] Said medium justification means is a volume holographic memory light information record 
regenerative apparatus according to claim 8 characterized by having the device made to rotate the 
circumference of the optical axis of the optical path concerned , and aroxmd said two directions while 
carrying out the parallel displacement of said volume holographic memory in the two directions 
perpendicular to the optical axis of the optical path concerned included in the direction list of an optical 
axis of the optical path of said signal light beam of said signal light means at meridional one and a 
sagittal plane , respectively . 

[Claim 10] The volxmie holographic memory hght information record regenerative apparatus according 
to claim 8 characterized by having further the detection justification means to which the location of said 
detection means is made to move according to the signal corresponding to the image for positioning 
from said detection means. 

[Claim 11] Said detection justification means is a volume holographic memory light information record 
regenerative apparatus according to claim 10 characterized by having the device in which it is made to 
rotate the circumference of the optical axis of the optical path concerned, and around said two directions 
while carrying out the parallel displacement of the light-receiving side of said detection means in the 
two directions perpenchcular to the optical axis of the optical path concerned included in the direction 
list of an optical axis of the optical path of said signal light beam of said signal light means at meridional 
one and a sagittal plane, respectively. 

[Claim 12] The volume holographic memory light information record regenerative apparatus according 
to claim 8 characterized by having further the spherical-wave reference beam means which carries out 
incidence of the coherent reference beam beam which consists of a convergence spherical wave of the 
1st wave to said volume holographic memory. 

[Claim 13] Said spherical-wave reference beam means is a volume holographic memory Hght 
information record regenerative apparatus according to claim 12 characterized by having the device in 
which the coherent reference beam beam which consists of said convergence spherical wave of the 1st 
wave focusing on said volume holographic memory is made to rotate. 

[Claim 14] It has the predetermined fixing field which said image for positioning concentrated said 
volume holographic memory, and has been arranged, and has been arranged for every page of a 
predetermined period. The reference beam means for positioning which carries out incidence of the 
coherent reference beam beam of the 1st wave only to said fixing field, Volume holographic memory 
according to claim 8 characterized by having further a detection means for positioning to detect the 
diffracted light from the refractive index grating of the optical interference pattern of said fixing field by 
the exposure of said reference beam beam for positioning. 

[Claim 15] The volume holographic memory light information record regenerative apparatus according 
to claim 8 to 14 characterized by having the gate light means which carries out incidence of the gate 
light beam of the 2nd wave which is made to increase the photosensitivity of said volume holographic 
memory, responds to existence of said optical interference pattem or nonexistence, and activates or 
deactivates a reflective index grating to said volume holographic memory. 

[Claim 16] Said gate light means is a volume holographic memory light information record regenerative 
apparatus according to claim 15 characterized by having a super luminescent diode. 
[Claim 17] Said gate light means is a volume holographic memory light information record regenerative 
apparatus according to claim 16 characterized by having a means to limit a gate light beam to the field to 
which said signal light beam and a reference beam beam cross, and to irradiate it. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical information record regenerative apparatus 

using volume holographic memory and volume holographic memory. 

[0002] 

[Description of the Prior Art] Conventionally, the holographic memory system is known as a digital 
recording system adapting the principle of holography. A holographic memory system records digital 
data on the memory medium of photorefractive crystallines, such as Hthium niobate LiNb03, and is 
reproduced to it. A photorefractive effect is the phenomenon of forming space electric-field distribution, 
and this being connected with the primary electro-optical effect, i.e., the Pockels effect, and changing 
the refractive index of a crystal, when the charge produced by optical pumping moves in the inside of a 
crystal development although refractive-index change usually answers also to the fine optical input 
configuration of 1000 lines or more per mm and the effectiveness is based also on an ingredient in the 
ferroelectric crystal which has a photorefractive effect, since it is generated on real tune in the speed of 
response of microsecond - second order - various application is studied as an unnecessary real-time 
hologram medium. In a holographic memory system, in a two-dimensional flat-surface page unit, data 
can be recorded, and it can reproduce, and multiplex record is possible using two or more pages. 
Volume holographic memory makes three-dimensional record possible for this memory medium as 
three-dimension configurations, such as a rectangular parallelepiped. As a two-dimensional image page 
imit, in the three-dimension-space of volume holographic memory, it distributes and is recorded in the 
volume holographic memory which is one kind of the Fourier transform hologram. Below, the outline of 
a volume holographic memory system is explained with reference to drawing 1 . 
[0003] In drawing 1 , an encoder 25 changes the digital data which should be recorded on the volume 
holographic memory 1 as a dot pattem image of Ught and darkness on a flat surface, for example, 
rearranges it into a 480 bits long and 640 bits wide data array, and generates unit page sequence data. 
This data is sent out to the space phototransducers (SLM:Spatial Light Modulator) 12, such as a panel of 
the TFT-Uquid-crystal display (Thin Film Transistor Liquid Crystal Display) (henceforth LCD) of a 
transparency mold. 

[0004] The space phototransducer 12 has a modulation batch 480 pixels long and 640 pixels wide 
[ corresponding to a unit page ], carries out Ught modulation of the irradiated signal beam to the on-off 
signal of a spatial light according to ttie imit page sequence data from an encoder 25, and leads to a lens 
13, the modulated signal beam, i.e., the signal light, electric - optical conversion according to each 
contents of a bit in unit page data be attain, and the signal beam modulated , as signal light of a imit page 
sequence be generate by the space phototransducer 12 answer in more detail the logical value "1" of the 
unit page sequence data which be an electrical signal, and pass a signal beam, answer a logical value 
"0", and intercept a signal beam. 

[0005] Incidence of the signal light is carried out to the volume holographic memory 1 through a lens 
13. A reference beam carries out incidence to the volume holographic memory 1 with an include angle 
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beta (it is hereafter called "the incident angle beta".) from the predetermined datum line which intersects 
perpendicularly with the optical axis of the beam of signal light other than signal light. It interferes in 
signal light and a reference beam within the volume holographic memory 1, and record of data is 
performed by memorizing this interference fringe as a refractive index grating in the volume 
holographic memory 1. Moreover, three-dimension data logging becomes possible by changing an angle 
of incidence beta, carrying out incidence of the reference beam, and carrying out include-angle 
multiplex record of two or more two-dimensional flat-surface data. 

[0006] In reproducing the recorded data from the voliraie holographic memory 1, it carries out incidence 
only of the reference beam to the volume holographic memory 1 by the same incident angle beta as the 
time of record towards the core of a field that a signal light beam and a reference beam beam cross. That 
is, unlike the time of record, incidence of the signal hght is not carried out. Thereby, the diffracted light 
from the interference fringe currently recorded in the volume holographic memory 1 is led to CCD 
(Charge Coupled Device)22 of a photodetector through a lens 21. CCD22 changes the light and 
darlaiess of incident light into the strength of an electrical signal, and outputs the analog electrical signal 
which has the level according to the brightness of incident Hght to a decoder 26. A decoder 26 
reproduces the data of "1" and "0" which correspond this analog signal as compared with predetermined 
ampUtude value (slice level). 

[0007] In volume holographic memory, since it records by the two-dimensional flat-surface data 
sequence as mentioned above, include-angle multiplex record can be performed by changing the 
incident angle beta of a reference beam. That is, by changing the incident angle beta of a reference 
beam, two or more two-dimensional flat surfaces which are record units can be specified in volume 
holographic memory, consequently it becomes recordable at a three dimension. The example of include- 
angle multiplex record is indicated by JP,2-142979,A and JP, 10-97 174,A 
[0008] 

[Problem(s) to be Solved by the Invention] When dealing with volume holographic memory as a 
dismountable mass record medium, the stowed position to an optical information record regenerative 
apparatus influences the physical relationship of a CCD photo detector and a playback image. Therefore, 
a volume holographic memory stowed position is greatly concerned with the quality of a CCD 
regenerative signal. For this reason, although some images to record were allotted to justification and it 
corresponded conventionally, when volume holographic memory was attached newly, the optical strain 
of a before [ from the space optical modulator generated by volume holographic memory / a CCD image 
sensor ], the gap of a signal image, etc. had to be stored in predetermined default value. 
[0009] Moreover, since the playback image shifted greatly by dispersion in the location of a before 
[ from the volume holographic memory in the time of record and playback / a CCD image sensor ] etc. 
when the volume holographic memory recorded with a certain optical information record regenerative 
apparatus was reproduced with other optical information record regenerative apparatus, according to it, 
CCD or volume holographic memory needed to be adjusted considerably, and there was a fault that a ' 
problem was in compatibihty. 

[0010] Then, the purpose of this invention is to offer a compatible volume holographic memory Hght 
information record regenerative apparatus with a high-density and recordable and interference oattem 
[0011] *^ 

[Means for Solving the Problem] The volume holographic memory of this invention is volume 
holographic memory which consists of a photorefractive ingredient, and is characterized by having the 
refractive index grating [-izing / the refractive index grating / un-volatiHzing ] corresponding to the 
optical three dimension interference pattern of the coherent signal light beam and coherent reference 
beam beam which were modulated according to the image for positioning. 

[0012] In the volume holographic memory of this invention, said refractive index grating [-izing / the 
refractive index grating / un- volatilizing ] is characterized by estabHshing impression of heat or a heavy 
current community. In the volume holographic memory of this invention, each of said image for 
positioning is characterized by consisting of the discrete image or continuous image arranged at point 
symmetry. In the volume holographic memory of this invention, §aid image for positioning is 
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characterized by having been dispersedly arranged for every page of a predetermined period. 
[0013] In the volume holographic memory of this invention, said image for positioning is characterized 
by having concentrated on the predetermined fixing field, and having been arranged, and having been 
arranged for every page of a predetermined period in this fixing field. In the volume holographic 
memory of this invention, it is characterized by consisting of body of revolution of the uniaxial crystal 
equipped with the optical-crystal shaft in parallel with the symmetry axis of rotation inversion. 
[0014] In the volume holographic memory of this invention, it is characterized by consisting of a 
rectangular parallelepiped of the photorefi^active crystalline of the uniaxial crystal equipped with the 
optical-crystal shaft in parallel with the one flat surface. The volume holographic memory Ught 
information record regenerative apparatus of this invention The support means supported for the volume 
holographic memory which consists of a photorefi-active ingredient, enabling fi-ee wearing. The 
reference beam means which carries out incidence of the coherent reference beam beam of the 1st wave 
to said volume holographic memory, A signal light means to make the coherent signal light beam of the 
1st wave modulated according to image data intersect said reference beam beam inside incidence Perilla 
fiiitescens (L.) Britton var. crispa (Thunb.) Decne. in said volume holographic memory, and to generate 
an optical three dimension interference pattern with said reference beam, A detection means to detect the 
diffracted light fi*om the refi-active index grating of the optical interference pattem of said volmne 
holographic memory by the exposure of said reference beam beam, It is the volume holographic 
memory light information record regenerative apparatus which ****. Said volmne holographic memory 
has beforehand the refiractive index grating [-izing / the refii-active index grating / un- volatilizing ] 
corresponding to the optical three dimension interference pattem of the coherent signal Ught beam and 
coherent reference beam beam which were modulated according to the image for positioning. It is 
characterized by having the medium justification means to which the location of said support means 
which supports said volume holographic memory is made to move according to the signal corresponding 
to the image for positioning from said detection means. 

[0015] In tiie volume holographic memory light information record regenerative apparatus of this 
invention , said medium justification means be characterize by have the device make to rotate the 
circiraiference of the optical axis of the optical path concemed , and around said two directions while it 
carry out the parallel displacement of said volume holographic memory in the two directions 
perpendicular to the optical axis of the optical path concemed include in the direction list of an optical 
axis of the optical path of said signal light beam of said signal light means at meridional one and a 
sagittal plane , respectively . 

[0016] In the volume holographic memory light information record regenerative apparatus of this 
invention, it is characterized by having fiirther the detection justification means to which the location of 
said detection means is made to move according to the signal corresponding to the image for positioning 
from said detection means. In the volume holographic memory light information record regenerative 
apparatus of this invention, said detection justification means is characterized by to have the device in 
which it is made to rotate the circumference of the optical axis of the optical path concemed, and around 
said two directions while carrying out the parallel displacement of the light-receiving side of said 
detection means in the two directions perpendicular to the optical axis of the optical path concerned 
included in the direction hst of an optical axis of the optical path of said signal light beam of said signal 
light means at meridional one and a sagittal plane, respectively. 

[0017] In the volume holographic memory light information record regenerative apparatus of this 
invention, it is characterized by having fiirther the spherical-wave reference beam means which carries 
out incidence of the coherent reference beam beam which consists of a convergence spherical wave of 
the 1st wave to said volume holographic memory. In the volume holographic memory light information 
record regenerative apparatus of this invention, said spherical-wave reference beam means is 
characterized by having the device in which the coherent reference beam beam which consists of said 
convergence spherical wave of the 1st wave focusing on said volume holographic memory is made to 
rotate. 

[0018] In the volume holographic memory light information record regenerative apparatus of this 
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invention It has the predetermined fixing field which said image for positioning concentrated said 
volume holographic memory, and has been arranged, and has been arranged for every page of a 
predetermined period. It is characterized by having further the reference beam means for positioning 
which carries out incidence of the coherent reference beam beam of the 1st wave only to said fixing 
field, and a detection means for positioning to detect the diffi-acted light fi"om the refractive index 
grating of the optical interference pattem of said fixing field by the exposure of said reference beam 
beam for positioning. 

[0019] In the volume holographic memory light information record regenerative apparatus of this 
invention, it is characterized by having the gate light means which carries out incidence of the gate light 
beam of the 2nd wave which is made to increase the photosensitivity of said volume holographic 
memory, responds to existence of said optical interference pattem or nonexistence, and activates or 
deactivates a refi-active index grating to said volume holographic memory. 
[0020] In the volume holographic memory light information record regenerative apparatus of this 
invention, said gate light means is characterized by having a super luminescent diode. In the volume 
holographic memory light information record regenerative apparatus of this invention, it is characterized 
by equipping said gate Ught means with a means to limit a gate light beam to the field to which said 
signal light beam and a reference beam beam cross, and to irradiate it. 
[0021] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained, referring to a 
drawing. Drawing 2 shows an example of the optical information record regenerative apparatus using 
the volume holographic memory by this invention. By dividing into two of the reference beam beams 
which deflect the signal beam by which outgoing radiation was carried out fi-om laser 15 at the time of 
record to the signal light beam which goes straight on by the beam splitter 16, and the upper part, each is 
led to the optical path of signal light beam optical system and reference beam beam optical system. 
[0022] Incidence of the signal beam which passed the beam splitter 16 is carried out to the volume 
holographic memory 10 through shutter 6a, the light beam expander 14, the space optical modulator 12, 
and Fourier transformer lens 13. A signal beam has the time amoimt which irradiates the volume 
holographic memory of a light beam with the automatic shutter controlled by KONN troUer controlled, 
and is expanded to die parallel light of the diameter of predetermined by the beam expander 14. The 
space phototransducer 12 is LCD of the two-dimensional flat surface of 480 x 640 pixels, and changes 
the beam from the beam expander 14 into signal light according to the digital recording data supplied 
from an encoder 25. With the space optical modulator 12, according to record page data, after a space 
modulation is carried out with a two-dimensional grid pattem like a checker, the Fourier transform is 
carried out to the transparency/nontransparent for every pixel by Fourier transformer lens 13, it is 
condensed by the volume holographic memory 10 and image formation is carried out as a Fourier 
transform image into the volume holographic memory 10. The cylinder bodily-shape-like volume 
holographic memory 10 is arranged so that the fourier side with a lens 13 may become parallel to the 
symmetry axis of rotation inversion of the volume holographic memory 10. The volume holographic 
memory of a photorefi-active crystalline is the cylinder object of uniaxial crystals, such as LiNb03 
equipped with the optical-crystal shaft in parallel with the symmetry axis of rotation inversion. 
[0023] On the other hand, it is reflected by mirrors 17 and 18, and a reference beam beam carries out 
incidence to the volume holographic memory 10, makes the signal Ught beam from a lens 13 intersect in 
the location inside a medium, makes it interfere, and makes the interference fiinge of a three dimension 
fi-om reference beam beam optical system. Here, the optical system of a mirror 18, a lens 13, etc. is 
arranged so that a reference beam and signal light may interfere at this side or the back of the fourier 
side instead of the fourier side top. The signal Ught beam and the reference beam beam are arranged in 
the flat surface which has the normal which becomes perpendicular to the symmetry axis of rotation 
inversion of volume holographic memory. 

[0024] It is prepared in the side-face lower part side of the volume holographic memory 10 so that the 
super luminescent diode 30 which generates gate light may carry out incidence of the gate light from the 
side face of the volume holographic memory 10. Gate Ught contains the light of the 2nd wavelength to 
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which the photosensitivity of different volume holographic memory 10 from the wavelength of a 
reference beam and signal light is made to increase. Gate light responds to the existence of an optical 
interference pattern or nonexistence in the volume holographic memory 10, and activates or deactivates 
a refractive index grating. Therefore, gate light ftinctions also as an elimination light of the refractive 
index grating by the optical interference pattern. The super luminescent diode 30 which is a gate light 
means is arranged so tiiat a gate light beam may be limited to the field to which the signal light in the 
volume holographic memory 10 and a reference beam cross and may be irradiated, and on-off control is 
carried out by the controller 20. The gate light beam is also arranged in the flat surface which has the 
normal which becomes perpendicular to the symmetry axis of rotation inversion of volume holographic 
memory, as shown in drawing 3 . That is, the gate light beam is also made to intersect a signal light 
beam and a reference beam beam list in the flat siirface containing the symmetry axis of rotation 
inversion of cylinder volume holographic memory, or a flat sxirface parallel to this. 
[0025] Thus, when recording data, signal light, a reference beam, and gate Ught are irradiated to the 
predetermined part in the volume holographic memory 10 at coincidence, and an interference pattern is 
recorded as a refractive index grating from which the refractive index changed. The formation time 
amoimt of a hologram is controlled by the automatic shutter of laser light equipment. Since signal 
luminous intensity is max in respect of fourier when the fourier side exists in volume holographic 
memory, if the zero-order Ught and the reference beam of signal light on the fourier side which has this 
optical high reinforcement interfere each other, a photorefractive effect will be saturated, and there is an 
inclination the nonlinear distortion of a record image becomes easy to produce. The optical system of a 
system can be arranged so that a reference beam and signal light may be made to interfere at this side or 
the back of the fourier side, and the problem of nonlinear distortion can also be avoided further 
carefully. 

[0026] The volume holographic memory 10 of a cylinder object is arranged on the means rotated in a 
predetermined pitch focusing on this symmetry axis of rotation inversion, i.e., vertical migration, and a 
rotation device while making it move to the optical-crystal shaft orientations in a predetermined pitch. 
Vertical migration and a rotation device are connected with a mechanical component 19 and a 
mechanical component 19, and are equipped with vertical migration device 19b which has rotary table 
19a. A mechanical component 19 has rotation and vertical migration of table 19a controlled by the 
controller 20. 

[0027] The volume holographic memory 10 is arranged on table 19a so that the crystal optics shaft 9 
may be in agreement with the revolving shaft of a mechanical component 19. The volume holographic 
memory 10 is moved in the direction of the arrow head A of drawing 2 by rotation of a mechanical 
component 19, and coincidence is made to rotate the volume holographic memory 10 in the direction of 
the arrow head B of drawing 2 . By vertical migration of the direction of the arrow head A of the volume 
holographic memory 10, the record location in the volume holographic memory 10 of the interference 
fringe made by a reference beam and signal light shifts in the direction of an arrow head A, and space 
multiplex record is realized. Moreover, when the volume holographic memory 10 rotates in the direction 
of an arrow head B with table 19a, the recording surface of an interference pattern rotates and include- 
angle multiplex record and space multiplex record are realized. 

[0028] Table 19a becomes order from alpha and beta by which laminating installation was carried out, 
and theta stage on the xyz stage 190 used as the base which fixed to vertical migration device 19b, as 
shown in drawing 4 . alpha, beta, and theta stage commit those locations as a medium justification 
means controlled by the controller 20. As shown in drawing 4 , if yz flat surface and a sagittal plane are 
made into xz flat surface, the meridional plane of optical system 13 and 21 by making the direction of an 
optical axis of the optical path of a signal light beam into the direction of z alpha, beta, and theta stage 
are equipped with the device in which level adjustment with the screw by which a rotation drive is 
carried out with a step motor in one point which is supported by two points located in a line in the 
predetermined direction, and is not on 1 straight line in the two points concemed is performed etc., 
respectively, alpha stage is made to rotate namely, tilt in the circumference of the shaft which elongates 
volume holographic memory in the direction of z. In the circumference of the shaft which elongates 
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volume holographic memory in the x directions, tilt is carried out, theta stage makes volume holographic 
memory rotate namely, tilt in the circumference of rotation, i.e., the shaft elongated in the direction of y 
as shown in drawing 5 , and beta stage adjusts the location of a medium. The xyz stage 190 is equipped 
with a rack-and-pinion device which carries out a parallel displacement independently in the xyz 
direction and by which a rotation drive is carried out, for example with a step motor as shown in 
drawing 5 . 

[0029] Thus, the medium justification means of table 19a equips the circumference of the optical axis of 
the optical path concerned, and the surroundings, the two directions, x and the direction of y, with the 
device made to rotate, respectively while carrying out the parallel displacement of the volume 
holographic memory 10 in two x and the directions of y perpendicular to the optical axis of the optical 
path concerned included in the direction list of z of the optical axis of the optical path of a signal light 
beam, respectively at a meridional plane yz flat surface and a sagittal-plane xz flat surface. A controller 
20 makes the location of table 19a of the support means which drives a medium justification means with 
a step motor etc., and supports the volume holographic memory 10 move according to the signal 
corresponding to the image for positioning from CCD22 of a photodetection means, and is adjusted. 
[0030] Furthermore, also in CCD22 of a photodetection means, it has further the detection justification 
means 192 to which the location of a detection means is made to move according to the signal 
corresponding to the image for positioning from the same detection means as table 19a. While the 
detection justification means 192 also carries out the parallel displacement of the light-receiving side of 
CCD22 in two x and the directions of y perpendicular to the optical axis of the optical path concerned 
included in the direction Ust of z of the optical axis of the optical path of a signal Ught beam, 
respectively at a meridional plane yz flat surface and a sagittal-plane xz flat surface, it is made to rotate, 
respectively the circumference of ttie optical axis of the optical path concerned, and around the two 
directions, x and the direction of y. A controller 20 drives a detection justification means with a step 
motor etc., makes the location of CCD22 move according to the signal corresponding to the image for 
positioning from CCD22 of a photodetection means, and is adjusted. Although it is not necessary to 
establish the detection justification means 192 when an equipment manufactxire error is small, the record 
exactness of reproduction improves by having. 

[0031] The cylinder volimie holographic memory 10 is owner ****** about the refractive index grating 
[-izing / the refractive index grating / un- volatilizing ] corresponding to the optical three dimension 
interference pattem of the signal light beam and reference beam beam which were modulated according 
to the image for positioning. After the image for positioning is recorded on the cylinder volume 
holographic memory 10 with an optical information record regenerative apparatus, the cylinder volume 
holographic memory 10 is beforehand fixed to it by impression of heat or a heavy current community. 
[0032] The error signal about the image formation to CCD of the information image at the time of 
exchanging dismoimtable volume holographic memory by recording beforehand 1 pages or more of 
images [-izing / with fixing by heat fixing, impression of a heavy current community, etc. / images / un- 
volatilizing ] for positioning is generable by CCD and the controller. For example, in the system which 
performs 10000-page multiplex record in one space multiplex channel, an image including positional 
information and page information is periodically exposed every 500 pages from 1 page, and heat fixing 
is performed, and it records on volume holographic memory beforehand. [ a refractive index grating ] 
[ un- volatilizing ] When an optical information record regenerative apparatus is equipped with this 
volxmie holographic memory, an optical information record regenerative apparatus can adjust the 
physical relationship of CCD and volume holographic memory to the precision decided beforehand by 
scanning a part of one channel of volume holographic memory, and reproducing a position signal. 
[0033] For example, the image for positioning which made an image hke drawing 6 (a) one unit, and has 
arranged it uniformly periodically like drawing 6 (b) is prepared, beforehand, two or more pages are 
recorded on one stack (space multiplex record smallest unit), and heat fixing is performed to volume 
holographic memory. The image for positioning is distributed and arranged for every page of a 
predetermined period. For example, multiplex record of 10000 pages per one stack can be performed by 
considering as 4 times by 1000 pages and fractal multiplex, and considering as 25 times by wavelength 
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multiplexing by include-angle multiplex. At this time, the known image pattern for positioning 
( dravsdng 6 ) is recorded every the include-angle multiplex 250th page 750th page of every. The data 
same at this time also as another Records Department at the time of the same include angle by fractal 
multiplex or wavelength multiplexing are recorded. Search about playback of those recorded images 
becomes easy by what this drops the selectivity of fractal multiplex and wavelength multiplexing for 
temporarily (oscillation wavelength width of face is expanded [ in a fractal multiplex case ] using the 
reference beam of a condensing system in the case of wavelength multiplexing). 
[0034] On the other hand, the volume holographic memory 10 recorded as mentioned above at the time 
of playback is arranged on a rotation device like the time of record, control of a controller 20 performs 
OFF control of the super luminescent diode 30 in the lock out list of shutter 6a, and incidence only of 
the reference beam from a mirror 18 is carried out. The diffracted light from the interference fringe 
recorded in the volume holographic memory 10 carries out incidence to CCD22 through the inverse 
Fourier transform lens 21 as a playback light, and carries out image formation of the reconstruction 
image. CCD22 has the light-receiving side of the two-dimensional flat surface of the same 480 x 640 
pixels as the space phototransducer 12, changes the received playback light into an electrical signal, and 
outputs it to a decoder 26. A decoder 26 outputs binary digital data for an input electrical signal as 
compared with predetermined slice level. 

[0035] Here, justification is performed by control of a controller 20. Moreover, although you may 
position only by the page [ 250th ] image at this time, highly precise positioning may be performed, 
using the page [ 750th ] image further. The pixel array for positioning may be discretely arranged into 
the character of a rice field like drawing 6 (b) and drawing 7 , and may arrange diagram shanks, such as 
a continuous square, in the shape of the same axle like drawing 8 . Furthermore, they are combined and 
a slanting line and **, such as combination of being circular, are also good like the combination of a 
slanting Une and a rectangle, and drawing 10 like drawing 9 . It is more more desirable to make it as 
discrete [ considering the viewpoint of the cross tsdk to a user's data ] data as possible, and to suppress 
the amount of information of the whole image. 

[0036] The configuration of the image itself may also be circular like drawing 10 in being a square like 
drawing 10 , without being dependent on the configuration of CCD or a space optical modulator, the 
engine performance of an image formation system - the maximimi — in order to make it demonstrate 
efficiently, it is desirable that it is circular like drawing 10 . Moreover, like cylindrical volume 
holographic memory, when curvature is attached to the plane of incidence of the signal light to volume 
holographic memory, it is desirable to arrange so that the width of face of the x directions of the incident 
light to xz side where the curvature exists may serve as min. When equipped with cylindrical volume 
holographic memory like drawing 3 , as incidence of the signal light is not carried out in a direction like 
drawing 7 , the image of drawing 7 is rotated 90 degrees and a long side becomes parallel to the 
direction of y, specifically, it is good to carry out incidence. 

[0037] The example of the image unit pattern for actually computing the error signal of positioning by 
each image is shown in drawing 1 1 . A location gap is judged by detecting only a single pixel like 
drawing 1 1 (a) as simplest approach. Since there are few pixels for a signal output, the machine 
precision of optical system is low in this method. It is because the detecting signal itself is buried in a 
noise and it may be unable to detect in the case where volume holographic memory may shift sharply 
from the location of normal. Then, the bigger noise margin is securable by raising the level of a signal 
by making two or more pixels into one xmit like drawing 1 1 (b) - drawing 1 1 (i). Moreover, computing 
[ of an error ] will become more easy, if it decomposes into horizontal and vertical each and the criteria 
pixel for computing each amount of errors is arranged, in order to make a horizontal and the vertical 
amount of gaps easier to detect at this time. Moreover, it is also possible to detect gap information also 
with horizontal and vertical also arranging a pixel train aslant like drawing 1 1 (g) - drawing 1 1 (i). Thus, 
as for each of the image for positioning, it is desirable to consist of the discrete images or continuous 
images which have been arranged at point symmetry. 

[0038] In addition, although this operation gestalt showed the migration device in which include-angle 
multiplex record and space multiplex record were performed to coincidence, the migration device in 
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which either vertical migration of the crystal optics shaft orientations (arrow head A) of the volume 
holographic memory 10 or rotation (arrow head B) is performed can be used, and it can also perform 
multiplex [ one ]. Moreover, a migration device by which migration and a rotation of the volume 
holographic memory 10 of crystal optics shaft orientations are controlled separately is also employable 
instead of vertical migration and a rotation device. For example, it is made to rotate by an ultrasonic 
motor etc. about a hand of cut, and delivery migration of crystal optics shaft orientations can also be 
considered as the configuration controlled by the migration stage of one another shaft. 
[0039] Thus, volume holographic memory is made to carry out incidence of the gate light of with a 
wave [ 2nd ] different wavelength which makes the photosensitivity of volume holographic memory 
increase to coincidence to the exposure of the signal light of the 1st wave, and a reference beam, and the 
so-called holographic memory system of 2color(s) which record an interference fiinge on the part 
irradiated by signal light, a reference beam, and gate light is attained. 

[0040] The fauU which eliminates the information [ finishing / record ] which exists in each optical path 
after recording the interference fiinge in the so-called holographic memory system of 1 color of the 
former to which only one uses one wave of laser for the light source of signal light and a reference beam 
by signal light and the reference beam is cancelable in this 2color(s) holographic memory system. In the 
2color(s) holographic memory system using body-of-revolution volume holographic memory, such as a 
cylinder explained above, a signal is serially recorded on the part which three light, gate light, a 
reference beam, and signal light, intersected within volume holographic memory. For example, by 
rotation of the circumference of the revolving shaft of the cylinder object volume holographic memory 
10 by table 19a, as shown in drawing 3 , after 360 round part record (a two-dot chain line shows) of the 
outermost periphery fmishes, it is made to move in the direction of an optical axis of a reference beam 
optical path (the direction of z), and the volume holographic memory 10 is relatively scanned to a 
reference beam and gate light, for example, a record location moves to 1 step inner circumference side. 
Next, it records by 360 round as well as the case of the outermost periphery. Information is spatially 
recorded by concentric circular in one layer of body-of-revolution volume holographic memory by 
repeating this actuation. At this time, rotation of volume holographic memory and the scan of a 
reference beam and gate light may be synchronized, and you may record spirally. 
[0041] Furthermore, the volume holographic memory of a photorefi-active crystalline shows a parallel 
displacement and the case where it can rotate to drawing 12 , independently of the xyz direction of the 
rectangular parallelepiped like the above-mentioned operation gestalt as other operation gestalten as a 
rectangular parallelepiped 10 of the uniaxial crystal equipped with the optical-crystal shaft in parallel 
with the one flat surface. In the 1st layer of the rectangular parallelepiped volume holographic memory 
10, table 19a is controlled by the controller 20 so that the volume holographic memory 10 moves 
horizontally (x directions) in the same height first. Next, if coincidence is made to move the volume 
holographic memory 10 in the depth direction (the direction of z) and a reference beam and gate light 
are scanned, the same record as the above can be performed because the record location P moves to 1 
step back side. 

[0042] Furthermore, with other operation gestalten, as shown in drawing 13 , in order to change the 
angle of incidence of a reference beam to the side face of the rectangular parallelepiped volume 
holographic memory 10, it is applicable also to the include-angle multiplex record system which used 
the galvanomirror of a pair. The galvanomirror of a pair rotates one of these, carries out incidence of the 
reference beam towards one in the volume holographic memory 10, and is changing the incident angle 
of a reference beam. 

[0043] It has the spherical-wave reference beam means for the image reconstruction for positioning 
which becomes this beam splitter 16, a mirror 17, and 18 lists fi-om beam spUtter 16b, mirror 17b, and 
concave mirror 18b that can be rotated with the operation gestalt of drawing 1313 in addition to the 
reference beam beam optical system for the record image reconstruction which the user who consists of 
a galvanomirror uses. Concave mirror 18b generates an emission spherical wave fi-om the plane wave 
from the light source. An emission spherical wave generates a convergence spherical wave by the relay 
lens system 180. By rotating concave minor 18b, incidence condensing of the reference beam of a 
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convergence spherical wave is carried out towards one in the volume holographic memory 10, and the 

incident angle of a reference beam is changed further. 

[0044] The reason using the reference beam of a spherical wave is as follows because of the image 
reconstruction for positioning. As for reflecting the hght of specific wavelength altematively at a 
specific include angle by the Lippmann hologram etc., it is known that interference of the scattered light 
from many layers is the cause. Like drawing 14 , into volume holographic memory, the field which 
recorded die interference fiinge as a refractive index grating has two or more layers of a refractive-index 
difference, and are scattered about in the incident light of wavelength lambda. Since all the light of the 
direction by which specular reflection is carried out among the Ught scattered about by the interference 
fiinge recorded on many layers of regular intervals d in the field of a layer has the equal phase, they 
suits in sUght strength. Furthermore, it is [0045], using spacing as d, when fiilfiUing a Bragg's condition, 
since it suits in slight strength when the optical path length with AB and AD from B to [ optical path 
length / considering the scattered wave from the next field, / through C ] D by becoming an equiphase 
wave surface in drawing 14 is the integral multiple of wavelength. 

[Equation 1] 2d-sintheta=mlambda (m shows an integer and theta shows the incident angle to each class) 
** - the light of wavelength which fills the relation to say is reflected strongly. Since there is 
interference of the scattered light from two or more of these layers, even if it reproduces v^th the light of 
the large wavelength of a band, only the light of wavelength used for record is reflected at a specific 
include angle. Moreover, a conjugate image is not produced, either. 

[0046] Here, since the wave of whenever [ incident angle / of the large range ] is contained in a coherent 
spherical-wave reference beam, the image formation of the image for positioning can be carried out in 
the specific direction by the light reflected at the include angle which is in agreement with the reference 
beam of whenever [ incident angle / at the time of the image recording for positioning ]. Therefore, by 
using the condensing mold reference beam of a spherical wave shows the image formation location of 
the image for positioning easily, if the reflective spot of concave mirror 18b and the convergent point in 
the volume holographic memory 10 can be specified. 

[0047] The spherical-wave reference beam means is equipped with the device in which the reference 
beam beam of a convergence spherical wave is made to rotate focusing on the convergent point in the 
volume holographic memory 10 by the rotation device and the relay lens systems 180 of concave mirror 
1 8b, such as a step motor. If the rotation device of this convergence spherical- wave reference beam is 
used, two or more images for positioning are reproducible with the spherical-wave reference beam of 
not only the spherical- wave reference beam of one certain direction but two or more directions. The 
position control of the volume holographic memory 10 with a precision high thereby more becomes 
possible. 

[0048] Sequential execution of the step shown in the flow chart of drawing 15 is carried out, a controller 
20 performs position control of the volume holographic memory 10 first, and a regenerative signal will 
be acquired if only a plane wave reference beam is put in the same approach as the time of recording at 
the time of playback to volume holographic memory. The justification by the controller 20 detects what 
the volume holographic memory which is a record medium was attached for by table 19a of optical 
recording generation equipment at step SI. At step S2, the oscillation spectral line width of the light 
sources 15, such as tunable laser, is broadened. At step S3, Shutters 6a and 6b are closed, only shutter 6c 
is opened, the plane wave from the hght source 15 is led to concave mirror 18b, and it changes to the 
condensing mold reference beam of a spherical wave. In step S4, drive a step motor, concave mirror 18b 
is made to rotate, a condensing mold reference beam is scanned by whenever [ of 100-400 pages / 
incident angle ], and incidence is carried out to volimie holographic memory. At step S5, existence of 
the image for positioning or nonexistence is distinguished. [ finishing / record ] When there is no image 
[ finishing / record ] for positioning, at step S6, whenever [ reference beam angle-of-incidence ] is made 
to increase by +100 pages, a condensing mold reference beam is scanned, and incidence is carried out to 
volume holographic memory. When there is an image [ finishing / record ] for positioning, a location 
error signal is generated from the image for positioning captured at step S7. The initial value 1 of a 
counter is set up at step S8. In step S9, the parallel displacement of the xyz stage 190 is carried out 
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independently in the xyz direction, and it is finely tuned in it. At step SIO, a location error signal 
distinguishes whether it is min. Step S9 is repeated when a location error signal is not min. When a 
location error signal is min, at step SI 1, it is made to rotate in the circumference of the shaft elongated in 
the direction of y, and theta stage is tuned finely. At step SI 2, a location error signal distinguishes 
whether it is min. When a location error signal is not min, step SI 1 is repeated. When a location error 
signal is min, at step SI 3, it is made to rotate in the circumference of the shaft elongated in the direction 
of z, and alpha stage is tuned finely. At step SI 4, a location error signal distinguishes whether it is min. 
When a location error signal is not min, step S13 is repeated. When a location error signal is min, at step 
SI 5, it is made to rotate in the circumference of the shaft elongated in the x directions, and beta stage is 
tuned finely. At step SI 6, a location error signal distinguishes whether it is min. When a location error 
signal is not min, step S15 is repeated. When a location error signal is min, the decrement of the counter 
value is carried out every [ 1 ] at step SI 7. At step SI 8, it distinguishes whether a counter value is under 
zero. When it is not under zero, it repeats fi-om step S9. When it is under zero, the justification which 
detects the image for positioning at step SI 9 is ended. 

[0049] And since a criteria location is decided by justification of the rectangular parallelepiped volume 
holographic memory 10, Shutters 6a and 6c are closed, only shutter 6b is opened, the plane wave fi"om 
the light source 15 is led to a mirror 18, it changes to the reference beam of a plane wave, and playback 
is started. In addition, although the rectangular parallelepiped volume holographic memory 10 is used in 
this example, it is also reproducible with this optical information record regenerative apparatus using 
body-of-revolution volume holographic memory, such as a cylinder. 

[0050] Furthermore, there is a system in which the real-time servo of the axial rotation under playback 
of volume holographic memory is possible as other examples. For example, as the system in which this 
real-time servo is possible shows to drawing 16 , in the body-of-revolution volume holographic memory 
10, such as a cylinder, the fixing field 101 for a position arrangement which the image for positioning 
focused on the edge of one of these, and has be arrange, and has be arrange for every page of a 
predetermined period can be form, and the user area 102 which carries out record playback of the image 
data which a user uses for the part which remains can be form. 

[0051] The optical information record regenerative apparatus in which a real-time servo is possible The 
same reference beam means as the above-mentioned example used for image recording playback of the 
user area 102 which carries out record playback of the image data chiefly, As [ show / in drawing 17 / in 
addition to a signal light means and a gate light means ] The fourier reverse convertible lens lens 50 
which detects the diffracted Ught fi-om the refi^tive index grating of the optical interference pattem of 
the fixing field by the exposure of the reference beam means for positioning which carries out incidence 
of the coherent reference beam beam 49 of the 1st wave only to the fixing field 101 of the volume 
holographic memory 10, and the reference beam beam 49 And it has the detection means for positioning 
containing CCD51 . Although the reference beam beam 49 is not illustrated, it is drawn by the beam 
splitter and the mirror fi-om the common light source as well as the above-mentioned example. As 
shown in drawing 18 , the reference beam means for positioning and the detection means for positioning 
are arranged so that the optical axis of reference beam beam 49 optical path may exist in different level 
for positioning image reconstructions from the level for image recording playback of the user area 102 
of the optical axis of the optical path of the signal Ught which passes SLM12 and the signal light optical 
system of Fourier transformer lens 13, the fourier reverse convertible lens lens 21, and the detection 
optical system of CCD22. 

[0052] Thus, while using the volume holographic memory which the image for positioning focused on 
the predetermined fixing field 101 as a refractive index grating [-izing / impression of heat or a heavy 
current community was established, and / a refractive index grating / un- volatilizing ], and has been 
arranged, and has been arranged for every page of a predetermined period in this fixing field About the 
reference beam means and photodetection means for positioning image reconstructions, with the means 
which carries out record playback of the usual image data, since it has prepared independently, unlike 
the above-mentioned example, the servo of justification of volume holographic memory becomes 
possible on real time. 
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[0053] Since the volume holographic memory light information record regenerative apparatus using the 
positioning image explained above is a method which uses Puri Mark as a positioning image, preformats 
him by predetermined spacing or arrangement anyway, detects the gap from the criteria image core of a 
playback image, and is made into a positioning error signal, it has the following effectiveness. [ much ] 
Since the servo field which carried out record fixing of the positioning image for detecting a positioning 
error signal, and the data area which write data are completely divided into the time space target, there is 
no interference with a data signal and a positioning error signal. Therefore, since a positioning error 
signal does not change at all in in front of record of an index area including an address field, a data area, 
and data, and in the back, it is very stable. However, since many servo fields are prepared, data volume 
decreases. 

[0054] If Puri Mark is completely preformatted into the object to the image core, since the precision of 
optical system can also be sharply eased since it becomes strong also to an optical-axis gap and it will 
become strong also to a volume holographic memory inclination, the compatibility of volume 
holographic memory also becomes good. In this invention, since a positioning error signal is obtained 
from a servo field, the volume holographic memory defect of a data area does not influence an error 
signal. However, if crushed for a volume holographic memory defect etc., it will be influenced [ the ] 
strongly. 

[0055] For this reason, although it is desirable to raise the precision of a volume holographic memory 
manufacture process, and to reduce a defect, when a defect arises, the device which does not incorporate 
it as a positioning error signal is required. Since it tum out that the image unit bit in the positioning 
image of a servo field be in a regular location call a sample point and abnormalities tend to detect a 
positioning error signal , if the playback pattern of a detecting signal when Puri Mark be normal be 
compare with the actual pattern of a regenerative signal wave , the defect of an image unit bit be 
detectable . When this defect is detected, if the positioning error signal in the sample point in the servo 
field before that is used, the effect of an image unit bit defect can be removed. 

[0056] Furthermore, to volume holographic memory, if it shifts and the location of 1st Puri Mark of an 
image unit bit is arranged for every predetermined spacing page, a light beam can detect positional 
information at a high speed, a parallel displacement or even when rotating. At the time of migration of 
this light beam, m the time of a beam passing the image group with which timing of 1st Puri Mark's 
sample hold is always kept fixed, and the timing of sample hold synchronizes, and the time of the 1st 
Puri Mark location having shifted, since a difference is produced in the output of a sample hold circuit, 
positional information is detectable. 
[0057] 

[Effect of the Invention] As mentioned above, since it has the refractive index grating [-izing / the 
refractive index grating / im-volatilizing ] corresponding to the optical three dimension interference 
pattem of the coherent signal light beam and coherent reference beam beam which were modulated 
according to the image for positioning in volume holographic memory according to this invention, 
compatible volume holographic memory with a high-density and recordable and interference pattem is 
obtained. Moreover, the position control of the exact volume holographic memory in an optical 
information record regenerative apparatus becomes possible. 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this treuislation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The diagram showing the configuration of the conventional volume holographic memory 
system. 

[Drawing 2] The side elevation showing the configuration of the volume holographic memory system by 
this invention. 

[Drawing 3] The perspective view showmg the important section in the volume holographic memory 
light information record regenerative apparatus equipped with the cylinder volume holographic memory 
by this invention. 

[Drawing 4] The side elevation showing the important section of the volume holographic memory 
system of the example by this invention. 

[Drawing 5] The top view showing the important section of the table for volume holographic memory of 
the example by this invention. 

[Drawing 6] The front view showing the image for positioning recorded on the volume holographic 
memory of the example by this invention. 

[Drawing 7] The front view showing the image for positioning recorded on the volume holographic 
memory of other examples by this invention. 

[Drawing 8] The front view showing the image for positioning recorded on the volume holographic 
memory of other examples by this invention. 

[Drawing 9] The front view showing the image for positioning recorded on the volume holographic 
memory of other examples by this invention, 

[Drawing 10] The front view showing the image for positioning recorded on the volume holographic 
memory of other examples by this invention. 

[Drawing 11] The front view showing the image for positioning recorded on the volume holographic 
memory of other examples by this invention. 

[Drawing 12] The perspective view showing the important section in the volume holographic memory 
light information record regenerative apparatus equipped with the rectangular parallelepiped volume 
holographic memory of other examples by this invention. 

Prawing 13] The block diagram showing the volume holographic memory system of other examples by 
this invention. 

Prawing 14] The side elevation showing the volume holographic memory of other examples by this 
invention. 

[Drawing 15] The flow chart which shows the step to which the controller of other examples by this 
invention performs position control of volume holographic memory. 

Prawing 16] The perspective view showing the cylinder volume holographic memory of other 
examples by this invention. 

Prawing 17] The side elevation showing the important section of the volume holographic memory 
system of other examples by this invention. 

[Drawing 18] The top view showing the important section of the table for volume holographic memory 
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of other examples by this invention. 

[Explanation of agreement] 

1 Ten Volume holographic memory 

13 21 Fourier transformer lens 

14 Beam Expander 

15 Laser 

16 Beam Splitter 

17 Mirror 

18 18a Reflective movable mirror 

19 Mechanical Component 

19a The table for position controls 

20 Controller 
22 CCD 

25 Encoder 

26 Decoder 

30 Super Luminescent Diode 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The part of the both sides of the guide rail section in the condition of having been arranged by 
turns one by one, and the non-guide rail section is used in the direction of a path formed by preparing a 
spiral or concentric circular guide rail as a record section. It is the optical disk currently made as 
[ perform / record of the information signal made into the object of the record playback to the 
aforementioned record section and the information signal made the object of record playback by change 
of corresponding irregularity ]. While setting the height between above mentioned fields of the guide rail 
section and fields of the non-guide rail section as 1 / 15 - 1/20 of wavelength which are used for 
playback of the information signal from an optical disk, [ of playback light ] The variation of the 
irregularity described above for recording an information signal The optical disk which sets up and 
becomes so that the numeric value acquired by carrying out the multiplication of the refractive index of 
the component of the part to the numeric value of the variation of the above mentioned irregularity may 
turn into an equal value substantially one fourth of the wavelength of the playback light used for 
playback of the recording information from an optical disk. 
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DRAWINGS 
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[Drawing 6] 
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[Drawing 17] 
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[Drawing 13] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2/23/2006 



JP,2000-284671,A [DRAWINGS] 



Page 7 of 8 




http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/23/2006 



JP,2000-284671,A pRAWINGS] 



Page 8 of 8 



.SI 



1 OO~400 ^-im^o?^sv 



S3 

S4 
.S6 




x-y stage 



YES 



..ST 



Sft 




.sn 




ill 



S13 






S15 




^ 1 


1 


518 




NO 




1 YES 








[Translation done,] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/23/2006 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ black borders 

□ image cut off at top, bottom or sides 
□Tfaded text or drawing 
QTblurred or illegible text or drawing 

□ skewed/slanted images 

□ color or black and white photographs 

□ gray scale DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 
I^^FERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

. □ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



